INTRODUCTION
In many developing countries, feeding patterns and sanitary practices during the weaning period from six months to two or three years are critical in determining whether a child will grow poorly or well. In Burma, several studies have reported that the growth curves of infants compared to the fiftieth centile of the Harvard Standard [1] tend to flatten between six months to two years of age and then resume a parallel course at a lower level [2, 3] . Infections, such as diarrhoea and acute respiratory diseases, and nutritional inadequacy may be important determinants of this growth pattern. Previous studies have shown that in some communities the nutrient intake during the weaning period is inadequate for the nutritional needs of growing children. [3, 4, 5] .
In the present study, we have investigated the nutritional contribution of several traditional weaning foods to the diet of Burmese infants and children ranging from new-born to three years old. We have compared the feeding patterns and calorie intake of the children of rural housewives, urban housewives, and urban itinerant wage-earning mothers of low socio-economic status.
MATERIALS AND METHODS
A total of 1,034 pairs of infants and mothers were studied, from two urban communities in Rangoon and one rural community in a village near the capital. The proportion of children under three years of age studied at each site comprised approximately 8 per cent of the total resident population of the area. The two urban communities studied were itinerant wage-earning mothers and housewives. Both these groups were from the lower socio-economic strata and lived in poor environmental conditions. The rural mothers were also housewives and were not regular wage-earners. Like most rural women, they may participate in some of the farming and agriculture activities at times, but do so less during late pregnancy and the early infancy of their children. All 1,034 mothers were interviewed for breastfeeding and weaning practices. Anthropometric measurements were also made of all the infants and children.
Nutrient intake from the weaning foods given was determined for a three-day period on a sub-sample of the 304 infants and young children by using the FAO food composition table [6] . The breastmilk intake of infants less than one year old was derived from a previous study on the lactation performance of Burmese mothers [7] . For oneto three-year-old children, breast-milk intake was determined only in the rural communities by the methods previously described [81. The nutrient composition of snacks and of those foods not identified in the FAO food composition tables was determined in our laboratory using the methods of the Association of Official Agriculture Chemists (AOAC) [91]. Table 1 shows the number of children studied by age group. Figure 1 shows the types of feeding practices by occupation of mother and age of children.
RESULTS
It can be seen that 95 per cent of all mothers continued to breast-feed their infants up to 12 months of age, and at 24 to 36 months 30 per cent of the children were still receiving some breast milk. Surprisingly, a small proportion of children were receiving only breast milk at 12 to 18 months (5 to 10 per cent) and at 18 to 24 months (4 per cent).
Supplementary food, in token amounts only, may be introduced during the first three months of an infant's life. By 6 to 12 months, 70 to 80 per cent of children were receiving solids, and by 18 to 24 months about 95 per cent were receiving solid food essentially of the adult type.
There was no significant difference in feeding patterns between rural mothers and urban housewives, although there was a tendency for more urban housewives to introduce solids early, that is, before their children were six months old. Urban itinerant working mothers differed from the others; they breast-fed infants less in the first three months of life and gave them more supplementary foods, a pattern that reflected their irregular working conditions. Table 2 shows the nutrient composition of cooked Burmese commercial weaning foods compared to cooked rice. The commercial foods were obviously inferior in nutrient composition as judged by PAG guidelines [10] and far more costly. The cost per 100 kcal of commercial weaning foods in 1982 (during the survey period) was 0.5 kyats, compared to 0.1 kyats for the traditional combination of rice and oil, which is also less bulky (9 kyats = US$1). One hundred grams of cooked rice and oil yields 200 calories for 9 kyats. Figure  2 shows the calories contributed by breast milk as well as by several weaning foods used in the diets of urban and rural Burmese infants and children of various ages.
As figure 2 indicates, breast milk continued to make a significant contribution to the calorie and nutrient intake of the child well beyond one year and up to two years of age. Our results also show that even though solid foods may have been introduced during the first three months ( fig.1 ) they contributed very few calories. At three to six months and six to nine months, when weaning foods should be compensating for the inadequacy of breast milk, the traditional weaning foods, such as rice alone or rice with oil, were found to contribute only 100 to 200 calories a day (17 to 30 per cent of total calories); rice together with other food items from the family pot and snacks contributed 200 to 350 calories, about 50 per cent of the total calories. Burmese commercial weaning foods generally contributed fewer calories than the traditional weaning foods.
By six months of age breast-milk output and its caloric contribution had levelled off, and the total calories received by the child depended mainly on the kind of weaning foods given. It should be noted that the total calories received from some of the traditional weaning foods, such as rice alone or rice with oil, were still inadequate for the nutritional needs of the child as judged by FAD/WHO requirements of calories for age or calories for weight [11] . Only when rice with other food items from the family pot and snacks were given could it be said that calorie intakes approached the nutritional requirement.
Snacks were observed to fulfil an important role, especially for the older child. Snacks accounted for a significant proportion of the nutrient intake of urban children and assumed an increasing share as the child grew older, accounting for 20 to 30 per cent of the calorie intake of the children over one year old (table 3) .
In Burma, main meals are usually eaten twice a day by adults, infants, and children, and rice is the most important item. Snacks are eaten before and after the main meals at irregular times. Most snacks are ricebased, but are prepared very differently from the rice, which is cooked and eaten for the main meals. Rice for snacks may be mixed with many other ingredients such as jaggery, peas, and fruit (such as bananas), and may be boiled, baked, or fried.
In this study, children were found to eat 80 different types of snacks, which have been analysed and classified on the basis of caloric density. Of these snacks, 40 were of high caloric density (i.e. denser than 2.5 kcal/gm), 35 of medium density (between 1 and 2.5 kcal/gm), and 16 of low density (less than 1 kcal/gm). By comparison, rice alone has a density of 1.4 kcal/gm, a combination of rice and oil 2 kcal/gm, and rice combined with other food items 3.6 kcal/ gm. Most of the prepared snacks given to the children (62 to 64 per cent) were bought from itinerant food vendors who prepared and sold them on a daily basis; 19 to 22 per cent were from cottage industries; 6 per cent were manufactured foods, such as biscuits and cakes; 3 to 5 per cent were home-made; and 6 to 10 per cent were fruits bought from food vendors.
FIG. 2. Caloric contribution by breast milk and different weaning foods of infants and young children in Rangoon area
Mean weight, height, and mid-arm circumference of the infants and young children of the three groups of mothers at different ages are given in table 4. There appeared to be a tendency for rural infants and children to be physically less developed in the first six months, but this tendency was not significant. The mean weights and heights per age of infants and children were less than the Harvard fiftieth centile, a finding consistent with our previous observations and those of others
DISCUSSION
The practice of breast-feeding appears to be declining in many developing countries. In Thailand [12] between 1964 and 1979, the average duration declined by almost 5 months from 12.9 to 8.4 months in cities and from 22.4 to 17.5 months in rural areas. The present study as well as a previous study [4] shows that, in Burma, breast-feeding is still generally practiced in both rural communities and low socio-economic urban communities However, another study in Rangoon has shown that among all mothers the average breastfeeding rate is around 65 per cent [5] .
The significance and importance of breast milk in Burma as a source of calories and nutrients even up to two years of age has been previously reported by us [4] and is further confirmed by this study.
Patterns of supplementary feeding vary widely in different cultures. Supplementary foods are given to infants as early as one to two months or as late as 18 months [13] [14] [15] [16] [17] [18] [19] [20] . A WHO study conducted in nine countries reported that more than half of the rural Chilean women in the study sample were regularly supplementing their infants' diets at two to three months compared with only 2 per cent of rural Indian women [20] . The type and amounts of food given also varied depending especially upon the products locally available. In Zaire supplementary foods offered to infants in the first six months are cereals and legumes, while in India only milk products are given [20] .
In Burma 10 to 20 per cent of urban and rural mothers start giving supplementary food to infants in the first three months of life, but only in token amounts. In the present study, we have compared the nutrient value of the different kinds of traditional weaning foods. Rice alone or rice with oil given twice a day appears to be inadequate for nutritional needs. The nutritive value of the traditional weaning foods improves markedly when food items are added from the family pot and also when snacks are given. Commercial weaning foods appear to be gaining ground as a supplementary food item for urban mothers, but only for young infants; they are replaced by traditional weaning foods when the child grows older. The commercial weaning foods are generally nutritionally inferior and their cost is much higher but they are used for convenience and also because they are mistakenly believed to be nutritionally superior. The importance of snacks has been underlined because of their considerable contribution to nutrition during the weaning period, and also because they have a high nutritional density and are widely used in urban and semi-urban populations. In typical Burmese villages, snacks are less readily available from vendors.
